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,of given capacity, the density will be doubled, and so on. But it also .shows us that, of matter of uniform density, the mass or quantity is proportional to the volume or space it occupies.
Let M be the mass, p the density, and V the volume, of a homo trcneous body. Then
if=rp',
if we so take our units that unit of mass is that of unit volume of a body of unit density.
If the density be not uniform, the equation
Af* Vp
gives the Average (§ 26} density; or, as it is usually called, the Mean density, of the body.
It is worthy of particular notice that, in this definition, Newton .says, if there be anything which freely pervades the interstices of all bodies, this js not taken account of in estimating their Mass" or Density.
175, Newton further states, that a practical measure of the mass of a body is its Weight. His experiments on pendulums, by which he establishes this most important remark, will be described later, in our chapter on Properties of Matter.
As will be presently explained, the unit mass most convenient for British measurements is an imperial pound of matter.
176.-The Quantity of Motioni or the Momentum, of a rigid body moving without rotation is proportional to its mass and velocity conjointly. The whole motion is the sum of the motions of its several' parts. Thus a doubled mass, or a doubled velocity, would correspond I to a double quantity of motion ; and so on.
Hence, if we take as unit of momentum the momentum of n unit of matter moving with unit velocity, the momentum of a mass M moving with velocity v is Mv.
177.     Change of Quantity of Motion, or Change of Momentum, is proportional to the mass moving and the change of its velocity conjointly.
Change of velocity is to be understood in the general sense of § 31. Thus, in the figure of that section, if a velocity represented by OA bo changed to another represented by 0(\ the change of velocity le represented in magnitude and direction by AC.
178,  Rate, of Change of Momentum, or Acceleration of Momentum, is proportional to the mass moving and the acceleration of its velocity conjointly.   Thus (§ 44) the rate of change of momentum of a falling body is constant, nnd in the vertical direction.    Again (§ 36) the rate of change of momentum of a mass M, describing a circle of
MV* radius -#, with uniform velocity V> is - v,—, and is directed to the
•centre of the circle; that is to say,-it depends upon a change of direction, not a change of speed, of the motion.